S2.1 Isotropic and Correlated Cross Section Calculation
The isotropic cross sections of Aβ(25-35) and the isotropic cross sections of heteroligomers are calculated as: 
S2.2. Dissociation constant K d estimation for the formation of heterodimers.
We can estimate the dissociation constant of heterodimers using the intensities of the spectral peaks corresponding to the monomers of each peptide and the heterodimers, with an assumption that the concentrations and intensities of the species listed in Equation 1 dominate all other species (see main text Figure 2C-D) . In detail, the K d is computed as shown below.
Here M and D denote monomers and dimers, respectively. R is response factor that correlates the spectral peak intensity with the solution concentration (here for simplicity we assume that R is the same for all species listed in the above equation). 
S3. Theoretical Modeling

Temperature-based replica exchange molecular dynamics
Explicit solvent simulations for heterodimer of Aβ(25-35) and Tau(273-284) were performed using the GROMACS 4.6.3 package 1-2 and all-atom Optimized Potentials for Liquid Simulations (OPLS-AA) force field 3 in TIP3P water with periodic condition boundary condition. The initial structure was chosen from previous simulations of Ac-Aβ(25-35)-NH 2 (unpublished) and Ac-Tau(273-284)-NH 2 , 4 followed by a solvent, the addition of three Cl-ions to neutralize the charges, and then volume equilibration simulation in NPT ensemble (T = 300K and P = 1 bar) to optimize the box size. The number of water molecules in each system is approximately 7066 molecules. The box size after equilibration was 6.018, 6.018 and 6.018 nm. Another equilibration run was performed in NVT ensemble for 6 ns after the optimized volume is obtained. Each replica is equilibrated at the desired temperature for 6 ns before the production run for T-REMD was begun. Exchanges between replicas were attempted at every 3 ps. The production run is 300-ns long per replica, but only the last 150-ns data were subjected to analysis. The LINCS algorithm 6 was employed to constrain bonds between heavy atoms and hydrogens, and the SETTLE algorithm 7 was used for water molecules. These constraints allow an integration time step of 2.0 fs. Electrostatic and dispersion forces were computed with a real space cutoff of 1.2 nm and the particle mesh Ewald method 8 was used to treat long-range electrostatics. All simulations were performed at neutral pH in which the temperature was maintained by the Nose-Hoover thermostat. 9 The temperature and pressure coupling constants were 0.1 ps and 1.0 ps, respectively. The equations of motion were integrated accordingly to the leap-frog algorithm.
For hetero-Aβ trimer and hetero-Tau trimer, the simulation parameters are similar, with the only differences are box sizes, lists of temperatures and simulation time. Each side of the cubic water box after equilibration was 4.995 for hetero-Aβ trimer and 6.015 for hetero-Tau trimer. Each replica was simulated for 390 ns, and the total number of replicas used in each system was 48. 
